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Abstract
Polysulfone (PSU) is an amorphous engineering polymer with extraordinary chemical, thermal and mechanical properties. These 
properties might be listed as thermal stability, mechanical strength, high rigidity, stiffness, excellent resistance to hydrolysis, and 
acids and bases, resistance to creep, oxidative resistance and an extensive operative range of temperature and pH. Owing to these 
properties, polysulfones are used in the fields of materials science, biology and polymer science and have been the basis of 
numerous applications.. Up to this point, PSU membranes are prepared for the applications such as filtration, hemodialysis, 
bioartificial organs, gas separation, water purification systems, and fuel cells, etc. Sepiolite is a natural clay mineral. It is a 
member of layered silicates, especially it is a magnesium hydrosilicate. Its unique properties of high surface area, fibrous 
structure, porosity, crystal morphology and composition, surface activity, production of stable suspensions of high viscosity at 
low concentrations leads to many applications. In this work, composites of PSU and sepiolite were prepared by in situ 
polymerization technique. Sepiolite was utilized as both raw material and enriched with minerals (Ag, Cu). Synthesized 
composites were characterized by FTIR, NMR and XRD measurements and they are going to be used as membrane fabrication.
© 2015 The Authors. Published by Elsevier Ltd.
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1. Introduction
Polysulfone (PSU) is a widely used engineering thermoplastic polymer in membrane technology due to its
excellent properties such as mechanical strength, thermal stability, chemical inertness and oxidative resistance (G.J. 
Summers, M.P. Ndawuni, C.A. Summers, 2001; J. Wang, Y. Xu, L. Zhu, J. Li, B. Zhu, 2008; A. Higuchi, K. 
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Shirano, M. Harashima, B.O. Yoon, M. Hara, M. Hattori, K. Imamura, 2002). These properties permits 
polsysulfones to be used in many application areas like medical devices, food processing, feeding systems, 
automotive, and electronic industry (F. Wang, M. Hickner, Y. S. Kim, T. A. Zawodzinski, J. E. McGrath,J. 2002; M. 
A. Hickner, H. Ghassemi, Y. S. Kim, B. R. Einsla, J. E. 2004). The area in which this polymers are used determines 
how the polymer is modified. There are two ways to functionalize polysulfones. The first is post-polymerization 
modification in which the polymer is modified after polymerization. The second involves direct copolymerization of 
functionalized monomers, which is also called as “in situ polymerization” and used in this research (M. D. Guiver, 
G. P. Robertson, M. Yoshikawa, C. M. Tam, 2000; H. Toiserkani, G. Yilmaz, Y. Yagci, L. Torun, 2010).
Sepiolite is a natural clay mineral belonging to the family of sepolite-paligorksit, and consists of magnesium 
hydrosilicate. It has a fiber structure due to the stacking of tetrahedral and octahedral oxide layers and there are 
channels lasting along the fibers. It has various usage areas involving decolorant materials, medicines, insecticides, 
detergents, dyes, bioreactors etc (Vicente Rodriguez at all, 1994)..
In this paper, we modified polysulfone polymers with a natural clay mineral known as sepiolite, and its enriched 
derivatives of Ag and Cu minerals with varied concentrations.
2. Experimental 
Bisphenol A (2,512 g, 10,9 mmol), bis (p-chlorophenylsulfone) (2,6135 g,  9,1 mmol), potassium carbonate 
(1,2604 g, 9,1 mmol) and Türk sepioliti (0,0644 g,  1% of weight); were added to a 2- neck balloon which consists 
of 25 ml DMAC (dimethylacetamide) and 3,125 ml toluen. Dean Stark apparatus was set to one of the necks of the 
ballon, while nitrogen gas was added to the media. The system was mixed during 24 hours at 150qC. then, reaction 
mixture was waited to get to the room temperature and it was filtrated. The filtration was precipitated into the 
mixture of methanol-water (4:1). The polymer was dried at 60qC for 12 hours. The other composites which consists 
Ag and Cu were prepared with the same procedure, and the synthesis were repeated for 3% consisting sepiolite. The 
obtained composites were analysed with FTIR, GPC, SEM and XRD measurements.
3. Results and Discussion
SEM images are listed below.
Figure 1. SEM images of PSU-SEP composites.
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Fig. 2. SEM images of PSU-SEP-Cu composites.
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Fig. 3. SEM images of PSU-SEP-Ag composites.
4. Conclusion
Polysulfone- sepiolite composites were successfully prepared and analyzed. This study might be a lead to other new 
experiments of these composites for further investigations and applications.
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